revision of some conclusions concerning the origin of those peaks. Thus, the 649.5 keV transition is now attributed to the decay of 81 Se in agreement with previously reported results of PRAWIROSOEHARDJO (Phys. Rev. 157,995 [1967] ). Another transition to be attributed to the same decay is that of 260.2 keV, as suggested by YTHIER et al. (Physica 34, 559 [1967] ). The relative intensities of these lines are 0.40 ±0.07 and 1.05 ±0.13, respectively. However, five gamma-ray, namely those with 976.2 keV, 986.2 keV, 1104.6 keV, 1171 keV and 1176.3 keV, remain without definite assignement.
The Functional Method in the Theory of Real Gases
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Institut für Theoretische Physikalische Chemie der Universität Frankfurt/Main (Z. Naturforsch. 24 a, 1405 (Z. Naturforsch. 24 a, -1408 (Z. Naturforsch. 24 a, [1969 ; received 21 June 1969) The relations of the theory of real gases which have first been derived by Mayer and his coworkers can be obtained in a simple way by the functional method. In this case the assumption of the pairwise additivity of the intermolecular potential can be dropped. Apart from some new relations for distributions functions the expansion of the direct correlation functions is obtained as a power series in density with coefficients consisting of integrals over Husimi functions.
In a series of papers 1 the functional method has been analysed to derive integral equations for molecular distribution functions. In (I 199, 465 [1967] , hereafter referred to as I. -E. Lux and A. MÜNSTER. Z. Phys. 213, 46 [1968] .
that the functional method yields a simple derivation of the MAYER theory.
In the following sections we want to present this derivation showing that it is by far less complicated than that given by Mayer himself. Furthermore, the intermolecular potential is restricted only by the properties required for the existence of the relevant integrals. Moreover, this method leads to some new relations for distribution functions and the density expansions of the direct correlation functions. The coefficients in this power series are cluster integrals over Husimi functions.
Distribution Functions as Power Series in Fugacity
Consider the generalized grand canonical partition function (1) which is a functional of <p
The <p(i) =q>i are differentiate functions which in addition have the properties required for the existence of the integral. For the functional derivatives with respect to zcpi at cpi = 0 we have
whereas for cpi * 0 we get
Here o (1, ..., n, <p) is the generalized n-particle molecular distribution function, corresponding to Eq. (1).
We now define the logarithmic functional deriva-
and
Using the functional chain rule we find that the P-and the [/-functions as well as the q-and the /-functions are related to each other by the Ursell expansion [theorem la of (I)]
etc.,
Thus (3 a) defines the well-known Ursell functions whereas the /-functions are apart from normalisation the total correlation functions. where the coefficient bi are the reducible cluster integrals 4 -5 . Note that the first Eq. of (6b) is the well-known fugacity expansion of the density:
Equations (6a), (6b) and (7) have first been derived by MAYER and MONTROLL 2 in a completely different and complicated way.
Conversion to Power Series in Density
From the functional method we obtain density expansions in a most simple way. To solve this so- o(l, <p)/z(pi or In o(l, <f)jzq:i can be used as functional, and theorems 2a resp. 4a as well as theorems 3a resp. 5a of (I) can be applied.
The functional £>(1, <p)jzcpi
the functional chain rule leads to the intermediate expansion of U-functions into i?-functions [theorem 2a of (I)]
and to the intermediate integral expansion of hinto ^-functions [theorem 4a of (I)]
In the same way as in part 2 we expand the right hand side of (8 b) into a functional Taylor series at cp> == 0 and put then cp = 1. Because of q (i, cp = 0) = 0 and q (i, cp = 1) = Qi we find the relations
The left hand side of (10) still contains the fugacity. On differentiating the functional ln [^(l, (p) jzcpi\ instead of (8), z is automatically eliminated. Here we see for the first time that for the direct correlation functions c(l, ..., n) a power series in density exists, the coefficients being integrals over Husimi functions. If (13 b) is introduced into (12 b) we find the density expansion of the total correlation functions h. Together with (4 b) we have the density expansion of the molecular distribution functions g. Under the general assumptions underlying this work they are both rather complicated and will therefore not be given explicitly 7 . From g/z = d(P/kT)lc)z (14) 4 . 5
